Abstract-Numerous studies have reported the rapid increase in the number of individuals who use smartphones. However, smartphones appear to be increasingly used by healthcare workers, particularly physicians and nurses. Therefore, this study aims to investigate the readiness of medical doctors and patients with chronic conditions in using and adopting smartphones for communication. This study employs the Technology Acceptance Model to examine the behavior of people in using smartphones from the perspectives of trust and rural areas. To realize our objective, we conducted a questionnaire survey that involved medical doctors and patients with chronic conditions. Our particular focus was Al Qunfudhah City in Saudi Arabia. More than 200 questionnaires were distributed to people belonging to different healthcare sectors in the rural areas of Al Qunfudhah City. Our aim was to include every possible scenario and to obtain excellent perspectives. The results that we eventually analyzed indicated that trust factor and rural areas significantly influence the readiness of people belonging to the healthcare sector toward using smartphones. The results of our study concur with the findings of other studies. Our results indicate that smartphones and other high-technology gadgets are now necessary and accepted devices in the different healthcare fields. However, further studies should explore the challenges and effects of smartphone use in the healthcare sector.
INTRODUCTION
Many organizations have accepted using mobile technology devices, such as personal digital assistants (PDAs), mobile phones, and smartphones, in the course of their operation and the work of their employees. The advanced features of these mobile devices have enticed various organizations to require the use of such devices for the communication needs of their employees. In particular, smartphones showcase innovative technology that has combined the features and capabilities of PDAs and mobile phones. As a result, smartphones have significantly influenced the method of communications that organizations implement.
Based on an IDC study [1] , about one billion of smartphones have been shipped to hundreds of countries in 2013. This figure was 38.4% higher than that in 2012.
The increase in smartphone sales is a reflection of the growing popularity of smartphones and other mobile devices in our everyday affairs. Moreover, such popularity is an indication that smartphones are now indispensable in the daily activities of an individual. This development has prompted the current researchers to thoroughly investigate the drive of individuals to use smartphones for communicating important or serious matters, instead of engaging in personal or face-to-face conversations. Examples of these conversations are those related to medical discussions and consultations.
The most widely used model in determining user acceptance of new technology usage is Technology Acceptance Model (TAM). [2] [3] Conducted studies related to mobile technology that utilized numerous theories, including TAM, in understanding the rationale of people in using mobile devices (i.e., smartphones) at work. Although the aforementioned studies have explored the use of smartphones in various organizations, including those involved in healthcare, only a limited number of studies have evaluated the insights of people in using smartphones in their work. [4] explained that a few studies have cited an increase in the use of PDAs in the healthcare sector. The researchers added that such increase has influenced the outlook of both healthcare workers and patients. The dynamic advancements in information technology (IT) have resulted in the publication of numerous empirical studies on the use of PDAs. However, the technology behind this device either has become stagnant or became obsolete [5] . Studies on the use of smartphones based on the insights of people into using the latest technology have presented new methods of embracing technology itself and circumventing the problems concerning delays.
This study aims to investigate and clarify the drive of medical doctors and patients in Saudi Arabia that influences smartphone use as a means of communication. This study will utilize TAM as a theoretical model to thoroughly clarify the factors that influence people, particularly those in the healthcare sector, to use smartphones. The intention of and attitude of people toward the use of smartphones are assumed to be influenced when they use such devices without any difficulty and when they have trust in using the latest technology without any apprehension regarding limited information. Moreover, this study assumes that the nature of rural areas and the distance PAPER FACTORS AFFECTING THE READINESS OF MEDICAL DOCTORS AND PATIENTS WITH CHRONIC CONDITIONS TOWARD… from medical centers encourage patients, especially the elderly, to use smartphones as a means of communication with medical doctors. Finally, this study offers a model to aid researchers in understanding the relationship between trust and ease of use. This relationship influences the behavior of people in the healthcare sector in using smartphones and suggests directions for future research in this area.
II. BACKGROUND OF THE STUDY

A. Healthcare and Smartphone use
Mobile communication has a massive potential to introduce significant changes in medical and healthcare interventions in society. Several previous studies have assessed the use of mobile phones in supporting interventions in the healthcare and public health sectors, particularly in healthcare research data collection and collation [6] , as well as in supporting medical and healthcare education and clinical practice in society [7] . The success of mobile phone usage in supporting telemedicine and remote healthcare in developing countries has been highlighted by several studies [8] . Examples of such use include off-site medical diagnosis [9] and as information support for the treatment of HIV cases in far-flung rural areas [10] .
Recent literature has featured studies that evaluate the particular functionalities of smartphones, including an assessment of the use of on-board digital diaries in symptom research [11] , short message service (SMS) usage in behavior change management [12] , in sexual health education [13] , and in improving the adherence of patients to antiretroviral treatment [14] . A comparison of mobile phone records usage against conventional paper-based records in controlled drug trials has been performed by one study [15] .
Numerous application opportunities are offered in GPSand location-enabled smartphones, which can further assist the independent living of persons with disabilities or those with multiple chronic conditions [16, 17] , as well as in epidemiology/public health survey and community data collection [18] . [19] reported the existence of more than 7,000 documented cases of smartphone health apps. [20, 21] revealed that the use of mobile phones and handheld computing devices in health and clinical practices has been extensively reviewed. [20] emphasized several important features that render the superiority of mobile phones to other information and communication technologies. Such advantages include portability, continuous uninterrupted data stream, and immense capability resulting from sufficient computing power that support multimedia software applications. Areas where mobile communication is utilized have reported considerable economic benefits, particularly telemedicine and sectors that provide remote healthcare advice [22] .
B. Healthcare and Smartphone use
TAM is an extension of reasoned action theory [23] . Fig. 1 , shows that TAM determines the informal interactions among the system design, perceived usefulness, perceived ease of use, attitude toward use, behavioral intention to use, and actual usage behavior. TAM favorably reflects the factors by which design choices influence user acceptance, and needs to be valuable in the situations positioned for forecasting and evaluating user acceptance of IT [24] [25] [26] .
C. Literature review and research hypotheses
[27] assessed the acceptance of medical doctors of telemedicine technology. They suggested that TAM may be more appropriate than other theories that examine technology acceptance by individual professionals. Moreover, they argued that the integrated model may lack significant additional explanatory power. In the wireless PDA context, [28] suggested that the intention of the user to perform general tasks is influenced by perceived usefulness (PU) and perceived ease of use (PEOU) Perceived playfulness affects the intention of the user to play games, whereas PU influences user intention to transact. Moreover, studies posited that the acceptance of a wireless Internet environment via mobile technologies is affected by wireless trust environment, PU, PEOU, system complexity, and social influences affect [29] [30] [31] . Mobile services can be available at any time and any place within the broad context of smartphone acceptance. Thus, the definition of PU is the degree of consumer belief that mobile services can be integrated into their daily activities [32] .
The relationship between stakeholders considers trust as a critical component [33] [34] [35] [36] [37] [38] , because it is the characteristic that provides the fundamental value to medical relationships. However, trust is likewise critical in a more instrumental manner, as well as crucial to the willingness of patients to seek care, disclose confidential information, submit to treatment, and follow the recommendations of medical doctors [36] . Trust issues are similarly core to current discussions on healthcare delivery structure and regulation. Moreover, trust measures have been proposed as a valuable new tool for monitoring the performance of individual providers and health plans [36] . Consequently, the current study gauges the effects of trust on the attitude and intention of healthcare sector members, including medical doctors and patients, in using smartphones.
This study likewise considers the influence of rural areas on smartphone use. Saudi Arabia has extensive rural areas that are scattered and distant from each other. This characteristic adversely affects the quality of medical services. This study was conducted in the coastal city AlQunfudhah in southern Saudi Arabia and approximately 380 km south of Mecca. The population of this city is roughly 300,000. Numerous rural areas in Al-Qunfudhah are far from center of the city. For instance, all of the city residents are served only by one sugar center. Patients with chronic conditions who require medical consultations or periodic visits to the doctor must travel more than 100 km simply to avail of medical services. Such conditions in these areas present opportunities for productive areas of study. [39] argued that rural areas affect the behavior of individuals in using smartphones to accomplish specific tasks, including medical appointments and consultations. The current study assumes that rural areas have significant and positive effects on smartphone use in the Saudi Arabi-PAPER FACTORS AFFECTING THE READINESS OF MEDICAL DOCTORS AND PATIENTS WITH CHRONIC CONDITIONS TOWARD… an healthcare sector. Fig. 2 , shows the factors derived from TAM, including trust and rural area factors, as well as the hypotheses tested in the current study.
For smartphone services, PEOU can be described as the issue of navigational easiness on the device and availability of personalized elements. PEOU would have a positive effect on attitude toward smartphones. Moreover, trust between stakeholders and in using smartphones affect the attitude toward using smartphone in the healthcare sector; trust is expected to have a positive effect on attitude. Of the last connection between user attitude and intention to use in the model, the attitude of users toward smartphones is expected to have a positive effect on the intention to use smartphones. The list of the hypotheses considered in this study is shown in Table 1 .
III. METHODOLOGY
A structured survey method is employed in this study, with the review of prior studies serving as the basis for the survey questionnaire developed. People who work in the healthcare sector and patients with chronic conditions are the subject units of the survey analysis. After developing the survey questions, the survey was initially tested by conducting semi-structured interviews with healthcare sector members. Several specialists in questionnaire development were also interviewed to ensure content validity. Suggestions and feedback were solicited from the interviewees to improve survey clarity. The suggestions and feedback were used as the basis for refining the survey questions. In November 2013, the newly revised survey version was used for conducting a pilot study. Thirty-three completed survey questionnaires were collected. Unsatisfied measurement items were dropped after the measurement models were statistically tested. Moreover, a review of the responses was conducted to identify additional problems that may come up with the questionnaire. After the pilot study, the final survey version was distributed to patients with chronic conditions in different far-flung rural areas, as well as to the medical staff members in various centers in Saudi Arabia, particularly in Al-Qunfudhah. Only 128 survey questionnaires from the total of 145 collected were used for data analysis.
A. Measurement
This study adopted all of the measurement indicators from prior literature. The behavioral intention to use was adopted from [40] , the attitude toward use was adopted from [40, 41] , PEOU was adopted from [42, 43] , and the trust questions were adopted from [44] .
IV. DATA ANALYSIS
A. Measurement models
Partial least squares (PLS) technique of structural equation modelling (SEM) was employed in the current study to examine both measurement and structural models for two reasons. First, PLS is capable of specifying both the relationships among constructs in the research model, and the measurement of constructs in the research model [45] . Compared with LISREL or AMOS, PLS does not have to posit any strict assumption regarding population, scale measurement, or distribution [46] . Second, PLS is less restrictive on the sample size with unbiased estimates [47] 
H2
Perceived ease of use positively affects the attitude toward smartphone use.
H3
Perceived usefulness has a significant positive relationship with the attitude of patients toward smartphone use.
H4
Perceived usefulness positively influences patient intention to use a smartphone.
H5
Attitude toward smartphone use has a significant positive relationship with the behavioral intention to use a smartphone.
H6
High level of trust for using smartphones in the healthcare sector positively influences patient attitude toward smartphone use.
H7
High level of trust for using smartphones in the healthcare sector positively influences patient intention to use a smartphone.
H8
Behavioral intention to use a smartphone has a positive relationship on the actual use of a smartphone.
H9
Rural areas have a strong and positive relationship with the actual use of smartphones. We conducted a t-test by following the procedure of [48] to evaluate non-response bias. PLS bootstrap re-sampling procedure was performed to examine the stability of estimates [49] and to develop robust confidence intervals [50] in both measurement and structural models. To assess reliability, the factor loadings of indicators on latent constructs must be higher than 0.7 so that strong reliability can be established. Cronbach's was similarly used to assess reliability. The acceptable score for Cronbach's is 0.7 for the existing constructs. All of the measurement items in Table II Table III shows that all of the loadings of 29 standardized indicators were higher than the ideal cut-off level of 0.7 [50, 51] . One item exhibited a loading of 0.6956, which is approximately equal to the recommended level of 0.70; thus, this item was retained in the model. Consequently, the loading values indicate that the reliabilities of measurement items are acceptable.
The composite reliabilities (CRs) should be higher than the threshold value of 0.7 to ensure construct level validity; thus, suggesting good internal consistency [52, 53] . All of the CRs of the constructs used in the measurement models range from 0.8244 (PU) to 0.9397 (Trust). This result indicates that the current research model ensures construct level reliability. Moreover, the average variance extracted (AVE), which represents the proportion of the average variance between constructs and indicator variables, must be higher than 0.5 to imply good convergent validity [49] . All of the CRs and AVE indicate good convergent validity, as shown in Table II. AVE and inter-construct correlation were compared to evaluate the discriminant validity of each variable. Based on the suggestion of [51] , the square root of AVE should be greater than the correlations of variables to prove discriminant validity. Every construct had a larger square root of AVE than its correlations with other constructs, indicating that the values of diagonal elements are greater than those of off-diagonal elements. This result demonstrates that our measurement items have discriminant validity [49, 51, 52] . The values shown in Table IV indicate good discriminant validity.
V. RESULTS
Hypothesis 1 is supported by the results, which confirmed the existence of a direct effect between ease of use and usefulness, with path coefficient = 0.210 and t-value = 4.786 at p < 0.01. Moreover, the attitude of patients toward smartphone use in the healthcare sector is significantly and positively affected by PEOU, with path coefficient = 0.524 and t-value = 11.24. This result likewise indicates that Hypothesis 2 is supported by this study. These results imply the importance of considering smartphone application designs to be easy to use by different user levels. This consideration could enhance the willingness of patients to use smartphones as a means of communication with medical doctors.
Our data results do not support Hypothesis 3. Based on the results, no significant relationship exists between perceived usefulness and the attitude of patients toward smartphone use in the healthcare sector, with path coefficient = 0.043 and t-value = 0.894. By contrast, Hypothesis 4 is supported by the results of this study, indicating that perceived usefulness has a significant effect on the behavioral intention of patients to use smartphones.
Our data results support Hypothesis 5. Our research model determined the statistical positive relationship between attitude toward smartphone use and behavioral intention to use a smartphone, with path coefficient = 0.246 and t-value = 5.054 at p < 0.01 level. Based on these results, the attitude of users toward smartphone use contributes to an increasing behavioral intention to use smartphones. The numbers in pink cells are the square root of AVE. For adequate discriminant validity, the number in parentheses should be greater than the corresponding off-diagonal elements.
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Our results support Hypotheses 6 and 7, confirming the positive relationship between trust and attitude toward smartphone use, with path coefficient = 0.177 and t-value = 4.179 at p < 0.01 significance level. Moreover, the behavioral intention of patients to use smartphones is significantly affected by trust, with path coefficient = 0.419 and t-value = 9.120 at p < 0.01. These results suggest that individual readiness to use smartphones will be enhanced by maintaining trust between users when they use this device through the extension of the area of use and the provision of trusted applications that offer a means of communication between individuals.
Our results similarly support Hypotheses 8 and 9. The current research model determines the statistical positive relationship between behavioral intention to use and actual use of smartphones, with path coefficient = 0.119 and tvalue = 2.628 at p < 0.01. Moreover, a significant positive relationship exists between rural areas and actual use of smartphones, with path coefficient = 0.444 and t-value= 15.105 at p < 0.01. These results indicate the importance of focusing on identifying and developing specialized applications for the healthcare sector, and providing patients with a means of communication with medical doctors. Fig. 3 , shows the detailed research model results.
VI. CONCLUSION
A conceptual model for adopting smartphones in the healthcare sector based on TAM was proposed in this study. This model was recommended to evaluate the effects of trust, rural area, and all TAM factors on the adoption and use of smartphones in various healthcare sectors. All stakeholders have been considered in this study. These stakeholders include members of the healthcare sector, particularly medical workers, and the citizens who live in far-flung areas away from medical centers. The results indicated that the readiness of patients and medical doctors to use and adopt smartphones is related to several factors, namely, trust, ease of use, and perceived usefulness. Moreover, the rural areas positively influence the actual use of smartphones among the healthcare sector members. This study is expected to aid the developers of smartphone applications in considering features that encourage people to adopt smartphones in various work sectors, especially in the healthcare sector. The effects of other factors on smartphone use in the healthcare sector should likewise be assessed in future studies. These factors include infrastructure availability, privacy, time, demographic factors, national culture, and organizational culture.
